Forty patients presenting for vaginal termination of pregnancy, divided randomly into four groups, received either no medication, sodium citrate 30 ml orally, ranitidine 150 mg orally or ranitidine 50 mg intravenously. During the procedure, gastric contents were removed by 01'0gastric tube for volume and pH measurements. Ranitidine, orally and intravenously, significantly increased gastric pH and reduced gastric volume. In the control group only one pH was greater than 2.5. Sodium citrate raised the pH above 2.5 in 6 out of 10 patients. Fasting patients in the first months of pregnancy may be at risk of developing Mendelson's syndrome. Ranitidine is very effective in increasing gastric pH and at the same time reducing gastric volume in such patients.
Pulmonary aspiration syndromes continue to be a cause of morbidity and mortality in pregnancy. I It is known that 80070 of fasting pregnant patients presenting for elective caesarean sections have a gastric pH of 2.5 or less 2 and can therefore be considered to be at risk. 3 Similarly, a 34% incidence of heartburn has been reported as early as the first trimester, being related probably to the raised level of progesterone which relaxes the lower oesophageal sphincter. 4 One might expect that patients presenting for operative procedures in early pregnancy, including vaginal termination of pregnancy, could be at risk from pulmonary aspiration of gastric contents. Certainly two cases of Mendelson's syndrome have been reported following evacuation of uterine contents after incomplete abortion. 5 This study was designed to determine whether patients undergoing vaginal termination do have dangerous gastric volumes and pH and whether any prophylactic measures could be shown to be effective. Approval for the protocol was given by the Hospital Ethics of Research Committee.
PATIENTS AND METHODS
Forty female patients presenting for vaginal termination of pregnancy agreed to participate in the trial. During the pre-operative examination they were questioned specifically about the presence of heartburn, suggestive of oesophageal reflux. Patients were excluded if they refused consent, had liver or kidney disease, previous gastric surgery or gastric symptoms other than heartburn, or were already taking histamine-H2 receptor antagonists. Upon entry to the trial a numbered envelope was opened to reveal the group to which the patient was allocated. The distribution of the groups had been derived previously from a table of random numbers by a statistician. Group 1 were controls who received no medication. Group 2 were to receive 0.3M sodium citrate 30 ml orally, 30 to 60 minutes before anaesthesia. Group 3 were to receive ranitidine 150 mg orally, two hours before anaesthesia. Group 4 were to receive ranitidine 50 mg diluted to 20 ml with normal saline, injected intravenously over 5 to 10 minutes, one hour before anaesthesia. Apart from the trial medication, no other premedication was used.
The patients were pre-oxygenated to prevent the gastric dilatation which may be produced with positive pressure ventilation by mask. The anaesthetic sequence was gallamine 15-20 mg, fentanyl 100 /-lg, thiopentone, suxamethonium, endotracheal intubation and IPPV with 30-33070 oxygen in nitrous oxide. A second anaesthetist passed an oro-gastric tube into the stomach and aspirated all gastric contents as completely as possible. Volumes were measured and the samples then refrigerated until pH estimations could be performed using a Radiometer PHM 62. At the end of the surgical procedure patients were extubated in the lateral position before being returned to the Recovery Ward for routine postoperative management.
Results were analysed using Student's I-test and the Mann-Whitney U-test when the nature of the data prevented application of the I-test. The pH means were compared by analysis of variance and the Tukey Q-test. Mean pH was calculated from the derived hydrogen ion concen trations.
RESULTS
Within the four groups a total of ten patients had pre-operative symptoms of heartburn.
There was no significant difference between the mean gestational ages (8.4 weeks) nor between the mean fasting times (11 Y4 hours) of the four groups. Table 1 summarises the results of the gastric pH and volume estimations. Both oral and intravenous ranitidine significantly increased gastric pH when compared with the control group and the sodium citrate group. Oral and intravenous ranitidine also significantly reduced gastric volume when compared with the control group. There was not a statistically significant difference between ranitidine and sodium citrate in terms of gastric volume reduction. In Group 4, results are presented for 9 patients as it proved impossible to obtain any gastric sample from one patient.
In Table 2 , the combination of a pH less than 2.5 and a volume greater than 25 ml is shown to occur only in the control group. DISCUSSION Our results confirm that women in the first months of pregnancy have a small but definite risk of developing Mendelson's syndrome,6 with two out of 10 control patients having the combination of a gastric pH less than 2.5 and a gastric volume greater than 25 ml, the accepted hazardous levels.) In fact 9 out of 10 had a pH less than 2.5 and there is a suggestion that smaller volumes of very low pH may cause the acid-aspiration syndrome. 7 Recent studies in rats show a high mortality with extremely low pH aspirates, even with low volumes. 8 This may be related to the fact that 25 ml of a solution of pH 2.5 has the same number of hydrogen ions as 2.5 ml of a solution of pH 1.5.
Sodium citrate increased the pH above 2.5 in only 6 out of the 10 patients. These results differ from previous reporrs 9 • IO and could perhaps be due to the time interval between administration and gastric sampling, which averaged nearly one hour. This is difficult to understand as sodium citrate has been reported as having an effective in vivo effect of greater than three hourS. 11 We have no satisfactory explanation.
The oral ranitidine group all had low gastric volumes and consistent elevation of gastric pH. This was in spite of the fact that it was not always possible to adhere to a two-hour interval between ranitidine administration and operation as recommended. 12 The intravenous ranitidine group all had a gastric pH greater than 2.5 in the nine patients where samples could be obtained. One patient with a gastric pH of 4.46 had a gastric volume of 45 ml and had fasted for nearly 16 hours. Side-effects from the intravenous injection were one complaint of slight pain at the site and three complaints of an itchy arm during injection.
Criticism can always be levelled at the use of oro-gastric or naso-gastric tubes for measuring gastric volume, but the technique has no influence on gastric pH measurements. On the other hand, indicator-dilution techniques may overestimate gastric volumes and the instillation of marker solution plus diluent into the stomach may be hazardous in anaesthetised patients. 13 The numbers of patients in our groups appear to be small but the statistical significance is evident. When establishing the protocol, we sought statistical advice on the numbers which would be required for statistical validity. The combination of suxamethonium and an endotracheal tube is a more invasive anaesthetic than we normally use for Anaesthesia and Intensive Care, Vo!. 13 . No. I, February, 1985 termination of pregnancy. Although we obtained consent for the trial, in view of the potential hazards -however small -we wished to limit the numbers consistent with obtaining significant results. This has been achieved.
Anaesthesia for termination of pregnancy can be obtained with local anaesthetic techniques. Paracervical block 14 produces satisfactory analgesia and is used occasionally by some of our gynaecologists. Caudal or lumbar epidural block are alternative anaesthetic prodecures. Each of these regional techniques has its own problems and com plications.
When general anaesthesia is to be used, metoclopramide is a useful adjunct as it causes gastric emptying, increases lower oesophageal sphincter tone, and has an anti-emetic effect. In a study group similar to ours, metoclopramide was shown to decrease gastric volume without, however, increasing gastric pH. I ) The authors concluded that in terms of large gastric volume and low pH, early pregnancy confers no additional anaesthetic hazard compared with the non-pregnant state. Whether the heartburn suggestive of oesophageal reflux is of significance has yet to be determined.
It thus appears that all classes of patients are at some risk of pulmonary aspiration. 15 Reduction in the incidence and severity will require greater awareness of the problem, the availability of fully trained anaesthetists with skilled assistance, a proper fasting regime, more extensive application of local anaesthetic techniques,16.17 and use of antacids where they are thought to be appropriate. Although there is debate concerning which antacid to use, 18-20 histamine-H2 receptor antagonists are attractive because they elevate gastric pH without increasing gastric volume. 21 Ranitidine, with its low incidence of side-effects and long duration of action,12 has been shown to be effective in this particular group of patients presented here. Whether it should be used routinely is a matter of personal choice, always remembering that administration of such drugs should augment and not replace safe anaesthetic practices.
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